Heat-Induced Rearrangement of the Disulfide Bond of Lactoglobulin Characterized by Multiply Charged MALDI-TOF/TOF Mass Spectrometry.
Disulfide bonds are an important post-translational modification of proteins and play a significant role in stabilizing protein structure. While both mass spectrometry-based bottom-up and top-down proteomics are widely used in the identification of disulfide linkages, the top-down approach can avoid potential information loss of disulfide linkage occurring in the bottom-up analysis. In the present work, we applied matrix-assisted laser desorption/ionization tandem Time-of-Flight (MALDI-TOF/TOF) mass spectrometry to investigate the heat-induced disulfide rearrangement of β-lactoglobulin (β-LG). Since β-LG (18 kDa) is too large for common TOF/TOF analysis, we use 2-nitrophloroglucinol (2-NPG) as a matrix to generate multiply charged proteins by MALDI. Fragmentation of doubly charged protein ions yields characteristic triplet peaks of disulfide bonds. We found that the characteristic fragments derived from the heterolytic cleavage of disulfide bonds decreased sharply when the incubation temperature of β-LG solution reached the critical point of 75 °C. These results indicate that the disulfide linkage between C160 and C66 has been broken during the heating process and, probably, new disulfide formed. In conclusion, our work highlights the analytical value of the multiply charged MALDI-TOF/TOF method in the identification of larger proteins (>12 kDa) and disulfide-containing proteins.